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ABSTRACT 
This study was conducted to evaluate the effects of VitaSil medicine on meat and some 
biochemical parameters of common carp (Cyprinus carpio L.). Two hundred and forty carp 
were randomly allocated into three groups A, B and C. Fish were induced obesity by 
feeding with high fat diet for 9 months. Simultaneously fish were treated with VitaSil 
medicine in dose 50g/kg. Blood samples were taken at the 3rd month and 9th month in 
order to evaluate cholesterol and triglyceride concentrations. At the end of study six fish 
from each of the groups were slaughtered and proximate composition of meat were 
determined. The results suggest thatVitaSil administration able to decrease the degree of 
obesity and fatty liver diseases. 
 
INTRODUCTION 
Nutrition  is  one  of  the  most  important  factors  in growth,  development  and  
maintenance  of  fish  health. Nowadays, there is trend toward the development of using 
alternative ingredients particularly those from plants. The positive effect of medicinal plants 
used as feed additive can be expressed through to the better appetite, improve feed 
conversion, growth performances and meat quality (Liem, 2004). 
The name for an extract of Milk thistle (Silybum marianum) is silymarin, who is a 
naturally occurring polyphenolic flavonoid and in recent years used in the aquaculture 
practice. Several constituents of silyamarin such as silybin (also called silybinin), isosilybin, 
dihydrosibilyn, silydianin, and silychristin (Luper, 1998) have been reported to have 
antioxidative (Banaee et al., 2011; Dan et al., 2012), immunostimulatory (Alishahi et al., 
2011; Ahmadi et al., 2012; Koynarski et al., 2014), radio protective effect (Adhikari et al., 
2010; 2012; 2013) and protect liver cells from chemical toxins (Arora et al., 2014; Banaee 
et al., 2015). Silymarin has been shown to have the effect of growth parameters of fish 
(Atanasov et al., 2011; Dan et al., 2012; Atanasoff et al., 2012). 
The aim of the study was to evaluate the effect of different dosses of vitasil in diet of 
common carp on proximate composition and some biochemical parameters in the blood 
pertaining to carp meat quality. 
 
MATERIAL AND METHOD 
 
The experiments were performed under approval of the Animal Ethics Committee at 
the Faculty of Veterinary Medicine, Trakia University, Bulgaria by permit №21/20.01.2009. 
Fish were randomly divided into three groups (𝑛 = 240) and fed either a control diet 
(Soprfish 32/8 Profi, Veterinarski zavod, Subotica, Serbia) and a high protein and fat diet 
(Soprofish 48/12 HP, Veterinarski zavod, Subotica, Serbia) with or without VitaSil medicine 
for nine months. The Group A were fed only a high protein and fat diet. The Group B were 
fed a high protein and fat diet and supplemented with 50 g.kg-1 VitaSil. The VitaSil is 
patent medicine containing silybin and fat-soluble vitamin E (50 mg) and vitamin A (1500 
UI). The Group C (control group) were fed a control diet.  
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The fish were electro-anesthetized by method described Çağıltay et al., (2015). Out 
of water, fish handling and blood samples were took by wearing latex gloves to minimize 
damage to the skin and mucus covering. Fine mesh nets were used for catching and after 
induction the carps were placed on a non-abrasive surface, such as waterproof drape to 
prevent damage to delicate piscine cuticle. Blood was drawn from the vena caudalis using 
a needle (18G) in container with heparin as anticoagulant. The blood was collected (0,5-
1,5 ml) in Eppendorff vials and centrifuged (3000 rpm for 15 min, Janetzki T30 centrifuge). 
The triglycerides (TG), and high-density lipoprotein cholesterol (HDL-C) concentrations 
were determined with commercial kits (Giesse, Diagnostics, Italy) on an Automatic 
Biochemistry Analyzer (BS-3000P, Sinnowa Ltd., Nanjing, China).  
The end of study, 6 carp from different group were sacrificed and meat were 
collected for proximate analysis. The samples were prepared AOAC (2006; method 
983.18) and subjected to moisture analyses using air drying AOAC (1997; method 
950.46). Crude protein content was calculated by converting the nitrogen content by 
multiplying by 6,25 due to the fact protein is 16 percent nitrogen (100/16 = 6,25), 
determined by Kjeldahl’s method using an automatic Kjeldahl system (Kjeltec 8400, FOSS, 
Sweden). Lipid content was determined by the method of the Soxhlet using an automatic 
system (Soxtec 2050, FOSS, Sweden). 
Statistical analyses were performed using SPSS statistical software (version 19.0; 
SPSS Inc., Chicago, USA). All significance tests were two-tailed and P<0,05 was 
considered significant. 
 
RESULTS AND DISCUSSION 
Meat quality is significantly influenced not only by the species, the sex, the live 
weight, the stress factors at slaughtering and the technological processing of the corpse, 
but also by the diet. The impact of the feed on the quality of the meat is determined 
primarily by the content of fat and carbohydrates in them (D'Souza and Mullan, 2002).  
 
Тable 1 
Proximate composition of the meat from different groups 
Component Group 3
rd
 month 9
th
 month Reference
1
 
Moisture  (g.kg
-1
) 
Group С 742,2±0,56 768,6±0,87 
712 – 792 Group В 746,1±0,43 781,6±0,85 
Group А 739,4±0,44 777,4±0,65 
Protein (g.kg
-1
) 
Group С 156,8±0,84 162,2±0,64 
156 – 162 Group В 158,8±0,53 162,8±0,88 
Group А 162,3±0,78 168,7±0,62 
Fat (g.kg
-1
) 
Group С 14,3±0,273 21,1±0,326
a
 
37 – 168 Group В 16,1±0,407 26,7±0,348 
Group А 20,5±0,581 40,8±0,627
a
 
1
Reference according Vladau et al., (2008) 
a, b 
significant differences between groups: (P˂0,05) 
 
 
When performing the first control catch at the third month, the highest indicator 
values for moisture were registered for GROUP B 746,1 ± 0,43 g.kg-1, followed by the 
control group 742,2 ± 0,56 g.kg-1 and GROUP A 739,4 ± 0,44 g.kg-1. This trend continued 
until the end of the study, where again in Group B was observed the highest value of 781,6 
± 0,85 g.kg-1, unlike those in the group with 777,4 ± 0,65 g.kg-1 and GROUP A 768,6 ± 
0,87 g.kg-1. The values in both control catches were statistically non-significant (P>0,05). A 
direct impact on the lower moisture content in the meat of fish GROUP B and C, we 
believe, was performed as a result not only of the type of feed, but also the included feed 
additive. The results which we received are similar to those of the study performed by 
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Richter et al., (2003) which report reduced crude fat content and increased moisture 
content in the meat after using the supplement leaf horseradish tree (Moringa oleifera) in 
the feed. On the other hand, a minimal impact on the chemical composition of the meat, 
we believe, is performed by the multiplicity of the food, the amount of daily intake and the 
size of the fish. Such a dependence is established also with the tilapia (Oreochromis 
niloticus) cultured in the recirculation system, where the change of these factors is 
observed to coincide with a reduced fat deposition and increased moisture content in the 
meat (El-Zaeem et al., 2012; Antache et al., 2013). 
In the indicator crude protein, statistically significant differences were also not 
considered, both between the groups and within them. Here, however, were confirmed the 
initial assumptions, so the highest value in the content of crude protein in the meat was 
found in the fish that has consumed feed with excess protein and fat - GROUP A 168,7 ± 
0,62 g.kg-1, compared to GROUP B 162,8 ± 0,88 g.kg-1 and the control group 162,2 ± 0,64 
g.kg-1. The increased crude protein content in the meat of the fish from Group A we fully 
attribute to the higher protein content in the feed, and this assertion is also confirmed by 
the research performed by Kiaalvandi et al., (2011). They found a direct correlation 
between the high protein diet in carp feed containing 40% protein content and the 
subsequently increased crude protein in the meat. 
The results obtained by these two indicators are similar to those of the other authors 
who also tested the effect of different feed additives on the chemical composition of the 
meat of economically significant species of fish (Cosmin, 2010; Şara et al., 2010). Unlike 
the previous two indicators, in the raw fats a statistically significant difference was found 
(P<0,05) between Group A and the other two groups. The fat content of the meat in these 
fish reached a value of 40,8 ± 0,627 g.kg-1, which is almost twice higher than in the control 
group 21,1 ± 0,326 g.kg-1. A significant difference was also reported between groups A 
and Group B (P˂0,05). The intake of feed with a high fat content (>10% fat) is a constant 
stimulus for an increased insulin secretion, which in turn stimulates the formation and 
inhibits the breakdown of fat. As a result of the increased intake of fat, a positive energy 
balance was observed, which was manifested clinically in the elevation of cholesterol and 
triglycerides. This phenomenon was also observed in our study, where the values of 
cholesterol and triglycerides in the blood plasma of carp from group A were the highest. 
 
Тable2 
Biochemical parameters of blood serum in different groups 
Parameter Group 3
rd
 month 6
th
 month 9
th
 month Reference
1
 
TG (mg.dl
-1
) 
Group С 344±50,0 372±39,1
a
 473±40,7
b
 
317 – 412 Group В 360±32,0 547±32,3 561±29,5 
Group А 408±21,4* 680±28,7
a
 861±31,1
b
* 
HL (mg.dl
-1
) 
Group С 261±31,4 264±27,3 285±28,4 
99 – 263 Group В 275±27,1 319±28,2 344±31,5 
Group А 280±31,9 410±32,1 423±29,8 
1
Reference according Nicula et al., (2010) 
a, b 
significant differences between groups: (P˂0,05) 
*significant differences between basal levels: (P˂0,05) 
 
Despite the fact that group B was receiving the same kind and quantity of feed but 
with the addition of Vitas, in it the concentration of cholesterol and triglycerides in the blood 
and the fat content in the meat were significantly lower (Table 2). 
In the literature there are data showing that the plasma levels of triglycerides 
increase due to the increased “de novo” hepatic synthesis of fatty acids, an increase in the 
activity of the enzyme hydroxymethyl-glutaryl-CoA reductase and the secretion of low 
density lipoproteins (LDL) as a result of lipoproteins of low density (Feingold et al., 1993). 
Acceleration of the lipolysis in combination with a reduction in the storage of fatty acids 
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and the oxidation in the muscles and the fat tissue lead to an increased flow of fatty acids 
in the liver, and thus an increase in serum triglyceride levels (Zaprianova, 2013). These 
results are similar to those of other studies related to the reduction in the concentration of 
triglycerides in the blood after oral intake of silymarin by fish and rats (Fallah Huseini et al. 
2006; Ahmadi et al., 2012). 
According to some authors, the intake of silymarin inhibits the absorption of 
cholesterol, thereby it regulates its plasma concentration and cell membrane permeability 
(Fallah Huseini et al., 2006). It also has a positive impact on the type and amount of 
membrane lipids (cholesterol and phospholipids) (Basiglio et al., 2009), by inhibiting the 
cholesterol acyltransferase activity (Sobolová et al., 2006). On the other hand, lower 
plasma levels can also be the result of lower intestinal reabsorption cholesterol (Tous et 
al., 2005). 
 
CONCLUSION 
The chemical analysis of the meat of fish fed with different rations proved that by 
increasing the content of protein and fat in the feed statistically significant differences in 
the chemical composition of the meat are reported. The fundamental rule was confirmed 
that systematically increased food intake is the most common reason for an increase in the 
number and size of fat cells. Crucial for the development of this process is the type and 
quantity of food. As a feed additive, Vitas was used for the first time in fish; there are no 
data in the literature of its impact on the individual performance of the chemical 
composition of the meat. But our results, which fully correspond to the data on birds, 
published by Schiavone et al., (2007), Suchý et al., (2007), Fisinin et al., (2011) gives us 
reason to conclude that a certain decrease in the crude fat content in the meat is the result 
of the incorporation of the feed additive Vitas in the rations of carp. 
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